The results of assessing the risk of the metabolic syndrome development in oil-extracting company workers has shown that occupational exposure to aromatic hydrocarbons should be considered as a risk factor for cardiovascular disease. It was found that among the workers exposed to aromatic hydrocarbons the prevalence of metabolic syndrome is increased by 16% and hypertension by 13.9%. In occupational groups exposed to aromatic hydrocarbons, the individual components of the metabolic syndrome such as hyperuricemia (EF 52,33%) and hyperleptinemia (EF 33,02%) and the metabolic syndrome in general (EF 36,75%) are occupation-related. Etiological contribution of benzene and toluene in the development of the metabolic syndrome is 4.62 %.
Due to the high rate of mortality caused by cardiovascular disease (CVD) and polyetiologic nature of this pathology, the assessment of contribution of occupational factors in the formation of the risk of these disorders is relevant. Among the potential risk factors in the context of negative effects on the cardiovascular system of oil-extracting workers (noise, vibration, hardness of the labour process, microclimate, light conditions), are also various chemical substances present in the air at the workplace. [1] The main and constant chemical occupational risk factor is the complex of various hydrocarbons. Different types of crude oil contain from 10 to 20 % of aromatic hydrocarbons. [8] Traditionally, greater attention is paid to the effect of physical and psycho-physiological factors on the cardiovascular system of workers, while the studies on the influence of chemical factors are limited. Literature data on the effect of aromatic hydrocarbons on the cardiovascular system are scarce [3, 5-7, 10, 11] .
The aim of the study was to allocate the risk factors of metabolic syndrome and to determine the contribution of aromatic hydrocarbons in the occupational environment to the development of the metabolic syndrome as a predictor of cardiovascular disease in workers of the oil-extracting enterprise.
Materials and methods. The object of the study included 242 oil-extracting company workers (oil and gas production unit), which are subject to the occupational exposure to aromatic hydrocarbons, as well as their working conditions and lifestyle.
The monitoring group comprised 192 persons, which according to the cards of workplace labour conditions compliance certification were subject to chemical exposure factors. The comparison group consisted of 50 company workers, who according to the cards of workplace labour conditions compliance certification had no likely exposure to chemical factors. The monitoring group included oil and gas extraction operators, and in the comparison groupoperators of dewatering and desalting unit, operators of pumping stations for pumping of the working fluid into the reservoir. The mean age of workers in the monitoring group was 38.2 ± 10.5 years, in the comparison group -37.3 ± 10.8 years, p = 0.6. The term of the work experience at the enterprise in the main group was 12.0 ± 9.2 years, and in the comparison group -10.6 ± 9.3 years, p = 0.3. The study included only men. Testing of air samples in the working zone for chemical substances content has shown that the samples taken contained different from zero concentrations of the studied organic compounds -benzene, toluene, ethylbenzene and xylene (Table 1) . During the whole observation period the single-time concentrations sometimes exceeded the maximum level, but no exceeds in the average for the working shift permissible norms was observed in the air samples.
According to the results of certification of workplaces it was determined that the workers of groups of monitoring and comparison group have different classes of working conditions according to the chemical factor. In the monitoring group the general class of working conditions was certified as harmful working conditions (3.1), also according to the chemical factor (3.1). In the comparison group the general class of working conditions was certified as harmful working conditions (3.1), but according to the chemical factor it was certified as permissible (0-2.0).
In the result of chemical-analytical investigations it was found that benzene and toluene in significant concentrations were determined only in the blood of workers of the monitoring group ( Table 2 ). The tested aromatic hydrocarbons (benzene, toluene, ethylbenzene, xylenes) in all blood samples were registered at concentrations significantly higher than background ones.
Exposure to other factors of the environment and the labour process was similar for both groups: at all workplaces equivalent levels of overall vibration comply with the Sanitary norms Medical and sociological assessment did not identify any significant differences between the monitoring and comparison groups in the prevalence of social risk factors (education level, income level, marital status), behavioural risk factors and negative lifestyle factors, p> 0.05.
In both groups high prevalence rates of abdominal obesity were observed: in the monitoring group -49.4%, in the control group -46 %, p> 0.05.
In the group of workers exposed to aromatic hydrocarbons a higher prevalence of the metabolic syndrome and its individual components was found: 44% -metabolic syndrome, 44.2% -arterial hypertension 20% -fasting hyperglycemia, dyslipidaemia manifested as decreased HDL-C and increased LDL-C, 42 % -hyperuricemia; increased blood level of leptin which is a marker of the metabolic syndrome (p ≤ 0.05).
The main cardiovascular disease observed in the workers exposed to aromatic hydrocarbons, is arterial hypertension. In the monitoring group arterial hypertension was registered in 44.2% of cases, and in the comparison group -in 30.3 %, p = 0.048. Odds ratio № 4. 2013
Health Risk Analysis Risk assessment practice analysis established a significant relationship between the development of arterial hypertension and increasing concentrations of benzene in the blood (R 2 = 0.433; p <0.05) (see Figure) .
Epidemiological analysis has shown (Table 3 ) that hyperuricemia and hyperleptinemia can be considered work-related, but to the high (EF -52.33%) and moderate (EF -33.02%) degrees of association of hyperuricemia and hyperleptinemia, respectively. In addition, also the metabolic syndrome as a whole can be regarded as work-related (EF -36.75%).
Health-related assessment of exposure of aromatics hydrocarbons on the working environment showed that benzene and toluene, even when present in the air of the working zone in concentrations not exceeding the average permissible levels for the working shift, contribute to the development of work-related metabolic syndrome in the oil-extracting plant workers -EF 1.72% and 2.9 %, respectively. It was determined that benzene and toluene reinforce the effect of traditional risk factors for metabolic syndrome in the workers of an oil-extracting plant.
Conclusions. The metabolic syndrome as a predictor of cardiovascular pathology in the workers exposed to aromatic hydrocarbons, is characterized by severe impairments of lipid, carbohydrate and purine metabolism and increased leptin levels in the blood. Such component of the metabolic syndrome as arterial hypertension is highly prevalent in this group. The prevalence of the metabolic syndrome and its components is higher in the professional groups exposed to aromatic hydrocarbons (the proportion of workers with metabolic syndrome is increased by 16%, Thus, these findings support the occupational causality for development of the metabolic syndrome, which is a predictor of cardiovascular disease (hypertension, ischemic heart disease, cerebrovascular disease), and indicate aromatic hydrocarbons as an occupational factor of cardiovascular risk.
